Federal Energy Management Program ENERGY | nooy =hcency &

Renewable Energy

Compressed Air Assessment
Basics




Housekeeping ENERGY | £ Effiency &

Renewable Energy

* Please Mute your Telephone or Mic

— Use Grab Bar or manual button on your handset
— Do Not Use “HOLD”

* For better connectivity
— Remove wireless devices from viewing area
— Close unnecessary applications

* Training Is being recorded
 Slides will be provided
* Course evaluation = 2 PDHs
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Introduction:

o Energy Efficiency &

Department Of Energy ENERGY | renewable Energy

* Federal Energy Management Program (FEMP)
Headquarters Sponsor
— Technology Deployment
— Data Center Energy Efficiency
— Labs21 (Laboratories for the 215t Century)
— Water Efficiency
— New Technologies
— Sustainability

— http://www1l.eere.energy.gov/femp/index.html
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¥ Energy Efficiency &

U.5. DEPARTMENT OF
ENERGY Renewable Energy

The Office of Energy Efficiency and Renewable
Energy (EERE) works to strengthen the United
States' energy security, environmental
quality, and economic vitality in public-
private partnerships.

http://www.eere.energy.gov/
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It supports this goal through: ENERGY E’;ﬁg{;‘f;ﬁ‘;‘g’gj

* Enhancing energy efficiency and productivity;

* Bringing clean, reliable and affordable energy
technologies to the marketplace; and

* Making a difference in the everyday lives of
Americans by enhancing their energy choices
and their quality of life.
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Program collaboration ENERGY | ¥ noeney &

Renewable Energy

* Federal Energy Management Program
* Technology Deployment Program
— Technical Assistance
— Training Opportunities
— For More Information

» http://www1l.eere.energy.gov/femp/program/industrial_facilities.html
» Thomas Wenning, wenningtj@ornl.gov , 865-241-8676

* Industrial Technologies Program
* BestPractices
— R&D for industrial sector energy efficiency technologies
— Technical Publications
— Software Tools
— For More Information

» http://www1l.eere.energy.gov/industry/bestpractices/index.html
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Public Laws & Executive Orders ENERGY | ooy Effciency &

Renewable Energy

Energy National
Policy and Energy Executive Executive Executive
Conservation Conservation Order Order Order
| Act Polic¥ Act 127|59 129|02 13|149 : ‘ |

1975 1979 1978 1988 1991 1992 1994 1999 2000 2001 2005 2007 2009 || 2010

DOE Federal Energy Executive Executive
Organization Management Order 13123 Order 13221
Act Improvement
Act

Facilitate the Federal Government’s implementation of sound,
cost-effective energy management & investment practices to enhance the
nation’s energy security & environmental stewardship
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Stewardship is required and smart ENERGY | froroy Bificency &

Renewable Energy

* Industrial motor systems:

— Are the single largest electrical end use category in the American
economy

— Account for 25% of U.S. electrical sales

° Over 60% Of that Material processing
electricity goes to \aterial handling
fluid handling |

Compressed Air
15.8%

http://www1l.eere.energy.gov/femp/regulations/regulations.html
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o Energy Efficiency &

U.5. DEPARTMENT
ENERGY Renewable Energy

* Look at how we get started on the path to
savings
— Major components of an assessment

— A useful tool to help quantify potential savings
* AirMaster+
* LogTool
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The Facilitator ENERGY | Enerey Effciency &

NT
Y Renewable Energy

* Tom Taranto — Data Power Services

— Qualified AirMaster+ Compresesd Air Assessment
Tool (AirMaster+) Specialist

— Teaches 1-day end-user AirMaster+ Workshop
— Co-instructs 3-day Qualified Specialist Workshop

— Does plant assessments for the Save Energy Now
program
— Contact Information:

e TomTar@aol.com
e 315-635-1895
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U.S. DEPARTMEMNT OF EFIEFQB" Efﬁcienc}-’ &

EN ERGY Renewable Energy

Industrial Facilities Initiative

Compressed Air System Assessment Basics
Featuring the AIRMaster+ Software Tool

Federal Energy Managent Program




TeChnicaI TOpiCS U.5. DEPARTMENT OF

Energy Efficiency &

Agenda ENERGY | renewable Energy

* Overview — Why it's Important

« Planning for the Assessment

« Baseline Measurement

« Compressed Air Energy Opportunities
« Software Tool — LogTool

« Software Tool — AIRMaster+

« Case Study
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Why it,S Important: COSt Of U.S. DEPARTMEMNT OF EFIEFQ}" Efﬁciency&

OwnerShlp ENERGY | renewable Energy

* Equipment cost and
maintenance cost
represent only a small
part of the total cost of
operating a compressed
alr system.

Equipment _
Maintenance

Electricity

Source: Compressed Air Challenge®

» Electrical cost usually
exceeds 75% of the total
operating expense.
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Why it's Important: Energy Flow ENERGY | o Effciency &

Renewable Energy

5% Motor and Drive Efficiency

80% Heat of Compression

5% to 10% Waste:

Energy Irrecoverable Pressure Loss

Input Li?tﬁggl Demand
100 kW

Inappropriate Use
>10% to 5% Productive use
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Why it's Important : Reported Air

Energy Efficiency &

SyStem PrOblemS ENERGY Renewable Energy

50%

45% —

40%

35%

30%

Percent of Plants
0f |
Reporting the Problem 25%

20%

15% -

10% -

5% -

0% -

Don't No Low Low Local Oilinthe Plugging Waterin
Know Problem System Pressure Air Filters the Air
Pressure

Type of Problem
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Planning for the Assessment ENERGY | 5o Effciency &

NT
Y Renewable Energy

System Approach
Block Diagrams
Key Issues

Energy Costs/ Assessment
Costs

> w e
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Systems Approach

plant efficiency: energy >> product

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Energy

Supply

Compressors
Filters / Dryers
Piping
Primary Storage

- J

Power House /
Compressor Room

{

Producers of
Compressed Air

{

Produce
Compressed Air
More Efficiently

~

Transmission

Pipelines
Filters / Dryers
Secondary Storage

Eliminate
Irrecoverable
Pressure Loss

V

Total
Energy
Reduction

~

Product

Demand

Machines / Process
Point of Use Piping
Filters / Dryers
Storage Tanks

- J

Manufacturing Plant /
Production Floor

Consumers of
Compressed Air

!

Consume Less
Compressed Air
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Block Diagram

Energy Efficiency &

EN ERGY Renewable Energy

« Graphic representation of compressed air system and the
relationship of individual components

Compressor
#1 End Bl End
Use Use

Compressor
f2 Filter Receiver

Compressor Bl End
3 Use
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Key Issues Eﬁ"‘E““'RE"TG"FY Energy Efficiency &

Renewable Energy

« Gather pre-assessment information
— Block Diagrams
— Compressor Information
« Rating (flow & pressure), Horsepower, Operating Hours
— Estimate of annual energy use
— Review end use applications
« Potentially inappropriate use of compressed air
« Perceived high pressure applications
« High volume intermittent applications
« Largest compressed air energy uses
— Compressed air related problems
* Low air pressure
« Water in the compressed air
« Unreliable operation
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U.S. DEPARTMEMNT OF EFIEFQF Efﬁcienc}-’ &

Baseline Measurement ENERGY | renowabie Energy

 Measurement Plan
 |dentify Opportunities

BENEFIT OF ADDED STORAGE TO IMPROVE PART-LOAD EFFICIENCY (AIRMASTER)

Plant Products Bulkding + 00 _J\w"/\/’/\w‘/‘\
cycling with cycling with
1000 gal \ 2000 gal \
0
L : :

g
=
S 60
w
g
o
£
o
a

2 l u w H u

L AE
- reload sump
blowdown
(loss)
-20 T T T T T
0 a0 100 130 200 250 300
Time (seconds)
pressure, 2000 gal —e— pressure, 1000 gal —a— power. 2000 gal —a— power, 1000 gal
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Compressed Air Energy P r—

Energy Efficiency &

Opportun|t|es ENERGY | renewable Energy

1. Produce Compressed Air More Efficiently
« Control Strategy

2. Eliminate Irrecoverable Pressure LosS
« Reducing System Pressure
* Pressure Profile

3. Consume Less Compressed Air
» Leakage,
« Atrtificial Demand
 Inappropriate Use
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Control Strategies ENERGY | réncwatio Eneray

110 s =
- Suction Throttle - No Blowdown

uction Throttle -Tank Blowdown

““Ideal Compressor

~ Variable Displacement - Tank Blowdown

POWER (% full load)

Optimum Load / Unload

0 20 40 60 80 100
CAPACITY - (% of full capacity) Source: Compressed Air Challenge®
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Pressure Profile ENERGY | 5oy Effcency &

Renewable Energy

Rules of Thumb for Relating Discharge Pressure to Energy Consumption

For systems in the 100 psig range, for every 2 psi increase in discharge pressure, energy consumption will increase by approximately 1
percent at full output flow (check performance curves for centrifugal and two-stage lubricant injected rotary screw compressors).

There is also another penalty for higher-than-needed pressure. Raising the compressor discharge pressure increases the demand of

every unregulated usage, including leaks, open blowing, etc.

Although it varies by plant, unregulated usage is commonly as high as 30-50% of air demand. For systems in the 100 psig range with
30%-50% unregulated usage, a 2 psi increase in header pressure will increase energy consumption by about another 0.6-1.0 percent,
because of the additional unregulated air being consumed (in the worst-case scenario, the extra flow could cause another compressor

to start).

The combined effect results in a total increase in energy consumption of about 1.6 to 2 percent for every 2 psi increase in discharge

pressure for a system in the 100 psig range with 30-50 unregulated usage.




Simple Pressure Profile ENERGY | 5o Effciency &

Renewable Energy

e Pressure prof”es describe the Compressed Air System Pressure Profile
system’s operating pressure
from the supply to end use
applications.

Supply Side Demand Side

MWWP 125 psig —

* Pressure profiles are created
by taking a group of pressure
measurements at key points
throughout the system.

95 psig=—t=

e V}Trgafmenl
- Key points to measure e ——=Joromeae,,,,
pressure might include, the e Comaion  Trget Pressure
CO m p ressor d ISC h arg e 1 Lowest Accep(able ETr?dpS;ga
upstream and downstream of Connecion Pressure

treatment equipment, in the
distribution piping, and at
selected end us applications.

25 | Federal Energy Management Program (FEMP) eere.energy.gov



System Pressure Profile ENERGY | 519 Effciency &

Renewable Energy

Compressed Air System Pressure Profile

Supply Side Pressure Profile Demand Side
Changes w/ Time

—
«— 1% per2psig

MWP 125 psig yy

Unload 120 psig

Flow Control
Savings from
Artificial Demand
~1.0% to 1.3% per 2 psig

AP
VSD Target Control
Load 110 psig }

AP
Treatment

105 psi
9 }AP Distribution

103 psig

AP Distribution Header
b Primary Normal Operation
Storage

85 psi
Lowest Optin?urg x} AP Distribution83 .
Target Pressure psig
2 Header Distribution Header
Target Pressure

75 psig

The combined effect results in a total increase in energy consumption of
about 1.6 to 2 percent for every 2 psi increase in discharge pressure for a
system in the 100 psig range with 30-50 unregulated usage.

26 | Federal Energy Management Program (FEMP) eere.energy.gov



Irrecoverable P —
Pressure Loss ENERGY

Energy Efficiency &
Renewable Energy
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Irrecoverable 05, DEPARTMENT OF

Energy Efficiency &

Pressure LOSS ENERGY Renewable Energy

GOT HOSES ?
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U.5. DEPARTMENT OF Energy. EfﬁC|enCF &

Compressed Alr WaSte ENERGY Renewable Energy

Leakage - Compressed air leaks exist in every compressed air system. It is not unusual for 25% to
35% of compressed air produced to be wasted to leakage. In some systems leakage is 50% or more

of the air produced.

Artificial Demand - Artificial demand is the increased compressed air consumption of the system
due to operating at higher than necessary operating pressure. Unregulated compressed air use;
leakage, blowing applications, tools, air motors, pneumatic cylinders all consume more compressed

airflow as system pressure increases. Air demand increases by 2% for each 2 psi increase.

Inappropriate Use of Compressed Air - Inappropriate use of compressed air is any use of

compressed air that is wasteful; or use of compressed air where there is an alternative, more

efficient, method or energy source that can be used to accomplish the production task.




Condensate Drainage

Energy Efficiency &

WaSteS Compressed A”’ ENERGY | renewable Energy

I -‘A ;' :
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Of Compressed A|r ENERGY | renewabie Energy

* Personnel Cleaning Station  « Air motors driving ink
w/ Low Pressure Blower pumps

— Replaces compressed air — Latex ink no longer requires
hose previously used explosion proof construction
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POtentiaIIy I nappr.()priate Use U.5. DEPARTMENT OF Energy EfﬁCiEHC}" &
Of Compressed A|r ENERGY Renewable Energy

« Lime Tank Sparging w/  HP Blowing Tubes —vs —
Compressed Air LP Blower

— Replace with a Low — Reduction of Eye Injuries
Pressure blower from Flying Debris

32 | Federal Energy Management Program (FEMP) eere.energy.gov



Look from the System Level

Energy Efficiency &

ApproaCh ENERGY | renewable Energy

¢ I m p rove Air System - Plant Assessment
Measured Aiflowr & Power vith the Current Method of Control <vs- Optimum Sequence Control
C O m p reSS O r i Pedormance Baseline - Measured Data taken Sunday 08/20 through Saturday 08/26/2006
Control -
750
700
675
 Reduce System =
825 2
Pressure s | oJoé
= 575 b Bl
§ o | * o Improve Q‘e
3 55 Compressor (2
. 3 500 . 56'“%‘%
 Reduce Air O
450 Q\st
Demand o
400
375
350
325
300
1.750 2.000 2250 2500 275 3.000 3250 3,500 3,750 4.000 4250 4,500
Yotal Flow {scfm)
w—Optimum Sequencing Control ® Current Method of Control
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Quantifying Opportunities — Tools to

Energy Efficiency &

Help ENERGY Renewable Energy
« Software Tool — » Software Tool — LogTool
AIRMaster+ — Charting trend performance
— Baseline Measurement & — Assess dynamics, and
Annual energy use Compressor Control

— EEM'’s (energy efficiency Response

measures) and savings — Daily System Profiles
Define Day Types
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U.S. DEPARTMEMNT OF EFIEFQF Efﬁcienc}-’ &

EN ERGY Renewable Energy

AlRMaster+

AlRMaster+ a Windows based software tool used to model and analyze
iIndustrial compressed air systems:

* Measure / Calculate Annual Baseline 2 AIRMaster+
Energy& Cost Inwentary System Enhancemsnts Caleulators Help

* Input 24-hour metered airflow or power
data. Efficiency

Measures

» Assign electrical utility energy schedules Uty Maimenance

Facility Catalog

« Simulate compressed air system
Operatlon System Life Cycle

Print Data

Compressor
p Input Forms

* Model system operation at various loads

Exit

» Estimate Savings of Energy Efficiency
Measures

| Mountain Springs Brewery | C:AWINDOWSADESKTOP\MOUNTAIN MDB |Version .07 09/23/02 10:224M

« Is not a substitute for an experienced
auditor!
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AI R M aste r+ U.5. DEPARTMENT OF Energy EfﬁCiEHC}" &

SyStem PrOf”e — Data ENERGY | renewable Energy

. System Profiles @

File Calculators Help

8| 9| e

i

Select
Facility |Minera| Processing L] .

-Fri ystem pressure - -
SystemIMain _'_l Dayt}'pe|Mon i L] control range 34.0 -110.0 psig

Data Entry T Profile Summary T Totals ]

Cascade Order - click cell to toggle stage#/off' Copy Prev Col I Graph |

Compressor
350 hp
411150 hp #1 2 2 2 2 2 2 2 2 2 2
150 hp #2 3 3 3 3 3 3 3 3 3 3
4| < I [
Profile data type: IAirrow, #%capacity _:J Paste From Clipboard | Copy Prev Col I Graph I

34 s el 71 s s | ide

0 10000 100.0( 100.0] 100.0f 1000

Compressar

Airflow, acfm
150 hp #1 CycleTime 0| 500[ 300[ 500[ 500 900/ 9000 900/ 9
150 hp #2 Yolts/Amps 0| 400 00| 400{ 400f 800 800) 800 8
< I [
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AlRMaster+ b5, oEPARTHENT OF

Energy Efficiency &

SyStem PrOflle — Power (kW) ENERGY | rencwabie Energy

= System Profile Data

System Profile Data

Mon - Fri
1000 7
M 350 hp
300 1 150 hp #1
] 150 hp #2
800 1
700 -
600 1
FPower,
kw! 500 4
400 {__ L I P ——
i . | . If I g
300 B .._'.‘. p— ‘._J. iﬂ — .|r_'.. .._.J e e L e l._’.. e e T e N e S |
200 4
100 |
0 : A
1 2 3 4 5 6 7 8 9 10 11 12.13 14 15 16 17 18 19 20 21 22 23 24
Hour ,
{ AiFlow facfm] Print
- igfﬂ; Compressor |<System> | ‘s Power (kW]
/ ™ Capacity (%) &
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AlRMaster+ Energy Efficiency

Energy Efficiency &

M easures ENERGY | renewable Energy

=, Energy Efficiency Measures @

File Calculators Help

1. Reduce Air Leaks Dl AEl8] &2  cowewsews] _ices | e | o |
2. Improve End Use Efficiency e 2 sl =
3. Reduce System Air Pressure |
4. Use Unloading ControlsAdjust | ||

Cascading Set Points T T e
5. Use Automatic Sequencer | |EE == S B

6. Reduce Run Time

. . i g X . ; X ; I 2
7 - Ad d P rl m ary R e Ce Ive r VO | u m e Double-click row to view coresponding measure input data Copy To Clipboard
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LOgTOOl V2 Eﬁ"‘E““'RE"TG"FY Energy Efficiency &

Renewable Energy

 LogTool is a public domain tool available from SBW Consulting, Inc.
— Import data from different types of data loggers
— Display trend plots with one or two Y axes

— assist in the analysis of compressed system performance
measurements

— Display DayType plots

— a companion tool for AIRMaster+, also available from the
Compressed Air Challenge
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U.S. DEPARTMEMNT OF EFIEFQF Efﬁcienc}-’ &

LOQTOO' V2 — ImpOrt Data ENERGY Renewable Energy

« The import screen gives you tools to import data from
different types of data loggers

w. Import/Manage Logger Data in: Good Food Company.mdb

Logoer Fiée Type |AEC MDL DataManager |
Folder |C:\LogT ool v2 Demonstration\AE C
Logger Data Files

Import |File Name| Logget ID | Logges Name | Start | End | Inerval (sec.) | File

> | IV |23a1ta (02341 |cwbotO1  1201(,12/1/2004 16:22.48 |12/18/2004 235248 | 60 OK
M 13657 03697 iug_msnrmpg 03:/9/21/2004 08.00.00 |10/6/200411:04.00 | 60 0K :

Channels in Files Checked for Import

Import_|File Name| Logge: ID Logges Name Ch# Name Type Units Pericd
| v 123416 02941 cwbot 01 1201(}1 01 KW 1M Not Azsign = | KW = NotAssigned  =1Nc
F; 2941 td 102941 cw bot 01 1201[ 2 BUTT P1M |Not Assign =ipsig  ~iNot Assvgnedi ~=4Nc
3687w 03697 NETAFIMO5  09:f1  |ACTKWI1M Not Assign ={KW __~{NotAssigned = Nc
¥ 13897.ta |03837 INETAFIMOS  09:§2  |HEADER P [Not Assig —|psig _—|NotAssigned =] Nc

Import Checked Channels | Uncheck All Channels |
Logger Channels Imported to this MDB Fie

Delete Name Type Units Period System S tat | Eq
» ACT KW 1M |Not Assige =1kW  ~INotAssigned  —1MNot Assigned - 127172004 16:16:38) 127167201
AC2 KW M Nat Ascim -1 kW w1 Not Azsianed = I Nat Assianed - 12172004 1616381 12767201
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LOgTOOI V2 U.5. DEPARTMENT OF

Energy Efficiency &

Trend PIOt ENERGY | renewable Energy

end Plot: Rig or Optio and D -
tO P | Ot Power (kW] Pressure (psig)
160 140
140 120
120 100
100 80
160
ACT KW IM (kW)
w— BOTT P 1M [psig)
Scatter ] DayType ] 40 —_— [%OTTFWM ﬁ[t%s?psig]
20
Trend JScatter] DayType
View I Y1 Y2 X | Y | Include Name Tug o
Data'l_ Il © JacikwiM  |Power
& R O N D D b 4
t ACT Kw 1M P
Dataj v T |7} T ower Bl of o F o 0&0&0&0&0&0&0& ¢Q&Q&Q& 20
Datad ™ T I T - AC1 KW 35 Power
Datad I (T 1 I | ACT Kw 352 Power 40 -40
Datad ™ T I - AC2 KW 1M Power 6
o I Il & |aczkwas Power L :
Datad ™ T I T - AC2 KW 352 Power 80 80
Datad ™ |V | |TT N BOTT P 1M Pressurg
Datall_ FIr|irl © [eoTTPIMAC  |Pressue
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LOgTOOI V2 U.5. DEPARTMENT OF
Trend PIOt ENERGY | renewable Energy

Energy Efficiency &

System: Main, Period: Baseline
Not Assigned (kW)
4 Create Day 2
T f 40 Right click on
y p e S O r data paints to
select day type.
30 Left click to
AI R M + highlight the
a.S er trace.
20
System Profile s
Date: Jul-11-2004
" Hour: 21
Not Assigned (kW) :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2
Hour of the Day
Click a date to highlight profile in araph. Plot Day Type ... Remove Day Type... Caution: Day profiles can be similar even though
different equipment, e.9., compressors, is operating.
Date Day Day Type IA" Doys L] I LI Use Trend Plots ta examine the details of equipment
Jul07-2004 |Wed | Excluded Days operation before determining whether days should b
s assigned to the same daytype.
Frand Scatt Jul-08-2004 | Thu |'Wed-Thu-Fri Production FaaTEI Fn B
b it Jul032004 |Fii | Down Day ClieBoard b l Help J
SUI0 AR08 Dovin Day System DayType Profiles [
Trend |Scatter DayType Jul11-2004 |Sun | Down Day System Type Period DayTypeName ChannelName | Hr 01 | Hi C
| Jul-12-2004 |Mon | Mon-Tue Production Main Not Assigne| Baseline Down Day COMP1T KW 2332 24
View 1| Yoy X | Y Include Name T""pe Ju132008 |T Mon-Tue Producti Main Mot Assigne| Baseline Down Day COMPZ Kw/ 991 9
Dataj Vv ([ 11T 2 COMP2 Kw/ Power Hi e} Mon:T e Focuehon Main Not Assigne| Baseline Mon-Tue Productior| COMPT KW 22.99] 23
B Jul-14-2004 |'Wed |'Wed-Thu-Fii Production Main Not Assigne| Baseline Mon-Tue Productior| COMP2 K/ 969, 10
Dozl | JO1(C1) [0 JCOMP2P Not Assiar} |15 2004 |Thu | wed-ThaFi Poducton an ot Asson Bssie WedThufiFroduc CONPI KW | 2552 26
amn 0f AssIgnE| baseline ed-| hu-Fn Froduc 5
Dataj W [T |/ W {COMPT KW Power Juk16:2004 |Fri | wed-ThuFri Production =
Dataf ™ (T 1| r COMP1 P Not Assigr| [JuH17-2004 [Sat | Down Day
. Jul-18-2004 |5 Excluded D
Datad T (Il ™ |REMOTE P 1 MIN|Not Assigr] b= it -
»
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LogTool v2

Paste DayTypes into Excel

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

4 View DayType Profiles in Excel

ES Microsoft Excel - DayType-ExcelSample.xls [Read-Only]

CE&X

@J File Edit Wew Insert Format Tools Data ‘Window ACT! Help Adobe PDF Type aquestionforhelp » o & X
RN = NERETRE RN A . RO AR R N R T NN W LN S cE 5
: el 10 o|B 7 U|EEESES % WS EE L-O-AB
D27 v 5

S T s D I E F | &6 [ H [ 1 [ 4 | K L [ M N [ o | P —
1 |System  Type Period DayTypeName ChannelName Hr_01 ‘Hr 02 ‘Hr 03 ‘Hr 04 Hr_05 ‘Hr 06 Hr 07 ‘Hr_08 ‘Hr 03 Hr_10 Hr11 &
2 |Main Mot AssigrBaseline  Down Day COMP1 KWW | 23.31883 24.38368 23.99265 24.65419 23.7827 23.71069 24.28172 24.15927 25.39152 2363532 23.9606!
3 |Main Mot Assigr Baseline  Down Day COMP2 KW | 9.910972 9.341657  9.070322 9.302085 9.140594 9738995 9.929728 9.99265 10.0878 11.38923 10.3626°
4 |Main Mot Assigr Baseline  Mon-Tue Production COMP1 KW | 2299389 2360305 2291625 22.05635 22.2651 23.15486 37.79541 425151 46.79852 47.95091 48.1047.
5 |Main Mot Assigr Baseline  Mon-Tue Production COMP2 KWW | 9685127 10.14379 9.830324 9.53877 10.17374 9.15433 151418 17.93814 20.51558 17.90414 16.93200
| B |Main Mot Assigr Baseline  Wed-Thu-Fri Production COMP1 KW | 26.51718 26.63203 27.18745 26.84604 26.56435 25.37759 39.44926 43.28663 45.11143 46.40184 44.5422°
7 |Main Mot Assigr Baseline  Wed-Thu-Fri Production  COMP2 KW | 10.73021 10.35054 10.04517 8220376 871347 9667829 12.07147 13.08926 17.01233 2211389 32.2138¢
g
Kl
10|
11 |Date Day Day Type
EJUI-D?’QD&Wed Excluded Days
13 |Jul-08-200: Thu Wed-Thu-Fri Production
14 |Jul-09-200: Fri Down Day
' 15 |Jul-10-200. Sat Down Day
16 |Jul-11-200: Sun Down Day
17 | Jul-12-200: Mon Mon-Tue Production
18 |Jul-13-200: Tue Mon-Tue Production
19 |Jul-14-200: Wed Wed-Thu-Fri Production
IJUHSQDU-Thu Wed-Thu-Fri Production
21 |Jul-16-200:Fri Wed-Thu-Fri Production |
| 22 |Jul-17-200: Sat Down Day
| 23 |Jul-18-200: Sun Excluded Days
24 y SR I M
4 4 » n}\Sheetl {Sheet? {Sheet3 / |< |
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Case StUdy — L|Ve Demo Eﬁ"‘E““'RE"TG"FY Energy Efficiency &

Renewable Energy

We will step through:

1. Pre-assessment info
 Plant Background
« System/Plant Layout
e System Issues

2. Demo of AirMaster+
3. Demo of LogTool v2

Note: Case demo is based on a real
plant assessment
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Case Study: Plant Background

Energy Efficiency &

Inform at|()n ENERGY | renewable Energy

- The plant produces cutting edge products made from synthetic materials that
add functional advantage when compared to traditional materials.

« The plant operates a highly automated manufacturing process; from the custom
blending of resins, to extruding and compression molding sheets, to finishing
and loading operations.

* Products include highly engineered building materials using custom, proprietary,
synthetic blends and user focused fabrication operations.

« A streamlined and efficient manufacturing process permits flexible expansion to
meet growing customer demands.

* Present production operations at 40% of capacity.
* Four production buildings

« Eight air compressors supply three separate systems
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Case Study: System Approach ENERGY | £y Effiency &

Renewable Energy

« Systems engineering focuses on defining stakeholders’ needs and
required system functionality early in the development cycle,
documenting system requirements, and then proceeding with
system design while considering the entire system. From energy
Input to air compressors to work performed in the production
process.

— Understand compressed air point of use as it supports critical plant
production functions.

— Correct existing poor performing applications and those that upset system
operation.

— Eliminate wasteful practices, leaks, artificial demand, and inappropriate
use.

— Create and maintain an energy balance between supply and demand.

— Optimize compressed air energy storage and air compressor control.
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Case Study: Plant Wide o

Energy Efficiency &

Slte Plan ENERGY | renewable Energy

Plant Site Plan

Bldg. 2

Bldg. 1

Bldg. 3

Bldg. 4 v| 8833 Silos
B Blending

I 200 ft I
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Case Study: Building 1 U.5. DEPARTMENT OF Energy- Efﬁcienc}; &

Block Diagram ENERGY | renewable Energy
Plant:
. [S)iirarl]gprlgm @ @ = Ui
. Major AN £ A

Components — /. wn
g Ak Hem -O—

. Significant TA3| ==
End Use

Applications AT | BT
TP2
e TA = Test
Amperage Al ~TAY
/Q/Y)/ﬂefmje-
e TP = Test
Pressure T =TEY
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Case Study: Key Issues P T—

Energy Efficiency &

BUlldlng 1 ENERGY | renewable Energy

Com'pressed Air System Assessment
Information from Facility Specialists (appendix. 1. 2¢.1-5)

m

| Comment on overall system operation, supply pressure, reliability, air quality, etc.

and saw. When extruder 2 is started the 60 HP or 75 HF compressor needs to run.

COverall Operation: The compressors are old and worn. one 25 HP compressaor is enough to run the presses
The air quality is fair. There has been maisture collecting in the unused air lines.

| Describe routine operation of the compressed air related equipment that you work with,

Normal Operation: Normally the smallest air compressoer that can run production is operated.
the larger compressors are started based on demand.

For the compressed air related equipment that you work with, what pmblems exist; how often does it happen" What
is the impact on energy efficiency, performance, and reliability?

Problems: Oil leaks an the old compressars have been the main problem in this building. I

How can the compressed air system hest support production operations? Please identify specific operations, or
pieces of equipment that are of concern.

Supporting Production: There is little production in this building. Press 1 & 4 run Monday to Thursday and the
saw Is only run on 2 nd shift Monday to Friday. Extruder 2 runs only a few times a

year. The GA 230 compressor should be replaced and new dedicated air lines run
to the existing equipment.

| Have there been problems in the past? What has been done to deal with the problems? I

Historical Problems: Yes There was a 125 HP compressor in use that was too large for the existing

equipment on was short cycling causing excessive wear aver heating and oil leaks. It
was changed out for the 75 HP compressor.
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Resources for More Information ENERGY | 5reroy Effciency &

Renewable Energy

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Industrial Technologies Program

| About the Program | Program Areas | Information Resources | Financial Opportunities | Technologies , Home

BeStPraCtlces fr‘ ot ’_" ; 5 Search Help » More Search Options |

Visit the DOE BestPractices Web site:
— www.eere.enerqgy.qov/industry/bestpractices/

Training Information & Calendar:
— www.eere.enerqy.qov/industry/bestpractices/training compressed air.html
— www.eere.enerqgy.qgov/industry/bestpractices/events calendar.asp

Download AIRMaster+ & LogTool:
— www.eere.enerqgy.qov/industry/bestpractices/software airmaster.html

Become a Qualified Specialist:
— www.eere.enerqy.qov/industry/bestpractices/qualified specialists/
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http://www.eere.energy.gov/industry/bestpractices/
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FEMP’s GHG Emissions ENERGY | rencwabie enoray

* Inventory and Manage Greenhouse Gases
— http://www1.eere.energy.gov/femp/program/greenhousegases.htmi
— Assistance
» Federal Requirements
» Guidance
« EPA’s Climate Leaders
» Greenhouse Gas Protocol Initiative

* Federal Greenhouse Gas Accounting and Reporting - On

Demand Training

— http://appsl.eere.enerqy.qov/fempl/training/course detail ondemand.cfm/Co
urseld=14
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E PA,S S i m pI ified G H G U.S. DEPARTMEMNT OF EFIEFQ}" Efﬁciency &

Emissions Calculator ENERGY | renewable Energy

CLIMATE ¥
it i

v Ay

EPA Climarte Leaders Slmpllf ed GHG Emlssmns Calcularor (SGEC) Version 2.3

This calculator is designed as a simplified calculation tool to help organizati in estil g their g h

gas (GHG) emissions for reporting to the EPA’'s Climate Leaders program. All methodolognes and default
values provided are based on the most current Climate Leaders Gr h Gas Inventory Protocol guidance.
The calculator will determine the direct and indirect emissions from all sources at a company when

activity data is entered info the various sections of the workbook.

Tool Instructions:
(A) Click on the grey boxes below to go to the appropnate Tool Sheet.
(B) Enter data in Tool Sheet in ORANGE cellz only. Final GHG emizsions will be provided in CO : equivalent emizsions
in BLUE or GREEN cellz. If data iz not known or applicable, leave default value (blank, zero or other) in cell.
(C) Enter data in appropniate units, if needed convert units prior fo entering into tool.

(D) Guidance for each calculation method is provided in the references at boftom of each sheet.

Tool Sheets:
Direct 1.0 |Wmmm=vcﬂwsﬂm-rmm
Direct 2.0 Iwmmmm
Direct 3.0 |Wmmmmunmw
Directd40 | IWMMFRWW
Direct 5.0 ’ |WMMMMW-&SMM
Indirect 1.0 Indirect Emissions from Purchase of Electricity
Indirect 2.0

Optional 1.0

EPA’s Carbon Footprint
http://www.epa.gov/climateleaders/smallbiz/footprint.html
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EPA’'s Simplified GHG Emissions

Energy Efficiency &

Calculator - continued ENERGY | renewable Energy

Free download at:
— http://www.epa.gov/climateleaders/smallbiz/footprint.html
— Excel-based
« Calculates equivalent Carbon Dioxide emissions
— By region
* For Direct Combustion Sources
— Stationary or Mobile Combustion
— Refrigeration and Air Conditioning
— Fire Suppression Equipment
— Gas Waste Streams
« For Indirect Sources
— Purchased Electricity, Fuels
* For Travel Activities
— Transportation
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Using the EPA Equivalent Tool...

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

 http://www.epa.gov/cleanenergy/energy-

resources/calculator.html#results

Clean Energy

You are here: EPA Home
Equivalencies Calculator

Climate Change Clean Energy

Clean Energy Resources

Greenhouse Gas

Greenhouse Gas Equivalencies Calculator

UPDATED March 2010. Several of the conversion factors in
this calculator have been updated or revised. See the reyision
history page for more details.

Did you ever wonder what reducing carbon dioxide (C0z) emissions
by 1 million metric tons means in everyday terms? The greenhouse
gas equivalencies calculator can help you understand just that,
translating abstract measurements into concrete terms you can
understand, such as "equivalent to avoiding the carbon dioxide
emissions of 183,000 cars annually.”

This calculator may be useful in communicating your greenhouse gas

reduction strategy, reduction targets, or other initiatives aimed at
reducing greenhouse gas emissions.

Enter Your Data Below

There are two options for entering reduction data into this calculator.

Other Calculators

There are a number of other
web-based calculators that can
estimate greenhouse gas
emission reductions for
individuals and housshelds
waste, and
transportation.
For basic infermation and
details on greenhousa gas
emissions, visit the Emissions
section of EPA’s climats
change site.
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U.S. DEPARTMEMNT OF EFIEFQ}" Efﬁciency &

Additional Information ENERGY | Renewable Energy

* Please visit FEMPs Greenhouse Gases website for
additional resources to help you with your inventory and
management of Greenhouse Gases.

— http://lwwwl.eere.energy.gov/femp/program/greenhousegases.html

 The EPA website Is also a good resource for more
Information about Greenhouse Gas Emissions
— http://www.epa.gov/climatechange/emissions/index.html
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For your Future Needs... e | Eneroy Effency &

Renewable Energy

e FEMP’s Technology Deployment

— Industrial Energy Resources and Training
* http://wwwl.eere.energy.gov/femp/program/industrial facilities.html

* Thomas Wenning, wenningtj@ornl.gov, 865-241-8676

 |TP’s BestPractices

— Technical Publications and Software Tools

* http://wwwl.eere.energy.gov/industry/bestpractices/resources.html
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1 U.5. DEPARTMENT OF E E.ﬁ- x &
Thanks for Attending! ENERGY |£250ery

e Slides will be Available
* Training Archived
e Course Evaluation for PDH Certificate

Questions?

Tom Taranto

TomTar@aol.com
315-635-1895
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